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(57)Abstract: 

PROBLEM TO BE SOLVED: To set freely a partial display area to a certain 
extent for a device user in a liquid crystal display device having a function making 
only a partial part of a screen a display state and making a remaining part a non- 



display state. 

SOLUTION: When an area to be partially displayed is made the surrounded area 
from L1-th row to L2-th row and from M 1-th column to M2-th column of a liquid 
crystal display panel 1 f a register is provided in a control circuit, and values 
corresponding to L1, L2, M1, M2 are made to be written in beforehand to be 
partially displayed according to the values written therein. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
.... — damages, caused. by the.... use^of^.this^transJation * M „ „ 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment which is liquid crystal equipment with the function which makes some 
fields a display condition and makes other fields a non-display condition, and is characterized by 
carrying out adjustable [ of the location of a viewing area or a non-display field ] with the register of a 
control circuit 

[Claim 2] Liquid crystal equipment which the partition of a viewing area and a non-display field is the 
direction classified with a signal electrode, and is characterized by having a means to fix the applied 
voltage to the signal electrode of a non-display field to the electrical potential difference from which a 
display will be off, and a means to stop a transfer of the indicative data corresponding to a non-display 
field in the liquid crystal equipment of claim 1. 

[Claim 3] Liquid crystal equipment which the partition of a viewing area and a non-display field is the 
line writing direction classified with a scan electrode in the liquid crystal equipment of claim 1, and is 
characterized by the time amount which impresses a selection electrical potential difference to the scan 
electrode of a viewing area by the case where it displays on the case where it displays on all lines, and 
some lines being the same. 

[Claim 4] Liquid crystal equipment characterized by having the means which writes the applied voltage 
to the liquid crystal of the pixel section of the line which a pixel electrode is formed in a display panel in 
the shape of a matrix, comes to form the pixel section in the liquid crystal equipment of claim 3, comes 
to form a switching element in said pixel electrode, and is in a non-display field in about 0 V. 
[Claim 5] Electronic equipment characterized by carrying said liquid crystal equipment 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment with the function which can 
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make only some fields a display condition and can change other fields into a non-display condition. 
[0002] 

^EDescj?iption r qfJ:h^ 

electronic equipment, such as a cellular phone, every year so that more information can be displayed, 
and the power consumption by the display has also been increasing in connection with it. Since the 
power source of pocket electronic equipment is a cell, it is called for strongly that it is a low power as a 
battery life is made for a long time. Therefore, although a full screen is made into a display condition in a 
display with many display dots when required, the rtiethod of making only some fields of a display panel 
into a display condition at the time, so that a necessary minimum display can be performed, changing 
other fields into a non-display condition, and reducing power consumption is usually beginning to be 
examined. 

[0003] Although there are many things with the function which can control a display / un-displaying in 
the conventional liquid crystal display, the thing with the function which makes only a field with a screen 
a display condition and changes other fields into a non-display condition is not put in practical use yet. 
[ of a full screen ] As an approach of realizing such a function, the example 1 and JP,7-281632,A of 
JP,6-95621,A are proposed. Both of these conventional examples have described the case where a 
liquid crystal display panel is a simple matrix method. 

[0004] The example of JP,6-95621,A is explained below using drawing 7 and drawing 8 . Drawing 7 is the 
block diagram of the liquid crystal display of this example. Block 51 is a liquid crystal display panel, at 
spacing which is several micrometers, the substrate in which two or more scan electrodes were formed, 
and the substrate in which two or more signal electrodes were formed counter, and are arranged, and 
liquid crystal is enclosed with the gap. Block 55 is a Y driver which drives a scan electrode, and block 56 
is an X driver which drives a signal electrode, two or more voltage levels required for the drive of liquid 
crystal are formed in the driver voltage formation circuit of block 54 — it is impressed by the liquid 
crystal display panel via X driver and Y driver. Block 57 is a scan control circuit which controls the 
number of scan electrodes which should be scanned. Block 52 is a LCD controller which forms a timing 
signal required for those circuits, the data signal for a display, and a control signal, and block 53 is the 
power source of supply of the above circuit. A selection electrical potential difference is impressed one 
line at a time to a scan electrode one by one, and a non-choosing electrical potential difference is 
impressed to other lines. Sequential impression of ON / signal level which follows off of each pixel of the 
line chosen as the signal electrode is carried out. 

[0005] This example : has described the case of the upper half of them as the case where sector display 
is a left half screen, further. The case where sector display is a left half screen first is explained. The 
number of signal electrodes is set to 640. Before shifting to the sector display condition of a left half 
screen, all the pixels for one line write off data in X driver. Then, a LCD controller transmits only the 
indicative data for 320 pixels of 1 in all ends of a road to it while it doubles the period of the clock CLX 
which operates the shift register inside X driver and reduces by half the number of clocks within 1 
selection period. Since the circuit which memorizes the indicative data for one line is built in X driver at 
this time even if only the amount of [ of a left half screen ] 320 pixels are as for data transfer, the right 
half of X driver continues memorizing the off data transmitted previously, and the output of 320 in the 
right half of X driver, continues outputting-the electrical .potential difference .which-turns^off^a-display. JrK. ...... 

this way, a right half screen can be made into an OFF display condition. The power consumption of a 
display decreases a little compared with the case of a full-screen-display condition because the one 
half of that the clock frequency of X driver of operation is halved and a panel becomes an off display. 
[0006] Next, sector display explains the case of only the upper half of the left half screens. The number 
of scan electrodes is set to 400. Only a left half screen is made into a display condition by the approach 
first mentioned above. Then, a LCD controller makes the sector display control signal PD "H" level, and 
makes a lower half a non-display condition. A full screen will be in a display condition by scanning all 
scan electrodes by 1/400 duty, when PD is "L" level, and when PD is "H" level, the bottom half screen 
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of the remainder [ screen / Johan ] in a display condition will be in the sector display condition of a 
non-display condition by scanning only the scan electrode in the upper half of a panel by 1/200 duty. 
r, The changeto 1/200 duty is performed. by, changing,.^ 

shift register inside Y driver twice, and reducing by half the number of clocks within an one-frame period. 
Although the detail of the scan halt approach of the scan electrode of the bottom half screen in a 
sector display condition is not indicated, it is the approach the data transmitted to the 201st step from 
the 200th step of the shift register in Y driver are fixed to "L" level when PD is made into "H" level, 
judging from the internal-circuitry Fig. of the scan control circuit block 54, consequently the 201st - the 
400th output of Y driver maintains a non-choosing voltage level. 

[0007] ON/OFF state of a pixel are decided by actual value of the electrical potential difference which 
joins liquid crystal. The effective voltage which joins the liquid crystal of a bottom half screen becomes 
quite smaller than the effective voltage which joins the liquid crystal which is in the off display condition 
of upper right 1/4 screen, in order for a selection electrical potential difference not to join a scan 
electrode at all, consequently a bottom half screen is non-display completely. 

[0008] In addition, in changing display duty in the liquid crystal display panel of a simple matrix method, 
setting modification of driver voltage is needed. This point is explained using drawing 8 which is the 
internal circuitry of the driver voltage formation block 53 below. 

[0009] The configuration and function of drawing 8 are described first. The electrical potential difference 
of 6 level of V0-V5 is needed for driving the liquid crystal display panel of high duty rather than about 
1/30 duty. The maximum electrical potential difference impressed to liquid crystal is V0-V5, and uses 
the input power electrical potential difference of +5V for V0 as it is. The electrical potential difference 
V5 to which contrast becomes the optimal from the input power of 0V and -24V with the variable 
resistance RV 1 and the transistor Q1 for contrast adjustment is taken out The electrical potential 
difference of V0-V5 is pressured partially by resistance R1-R5, intermediate voltage is formed, drive 
capacity is raised for those intermediate voltage with operational amplifiers OP1-OP4, and V1-V4 are 
outputted. Swlfc1i'B2a''a'nd'S2b are interlock switches, and one of R3a ancTthe R3b will be in a 
connection condition according to the level of Signal PD. By changing the resistance of R3a and R3b, 
V0-V5 of a different division ratio according to the level of PD can be formed. 
[0010] Relation between V0-V5 called V0-V1=V1-V2=V3-V4=V4-V5 is, and electrical-potential- 
difference split ratio (V0-V1)/(V0-V5) is called a bias ratio. When setting duty to 1-/N, it is indicated in 
JP,57-57718,B that a desirable bias ratio is 1/(1+rootN). Therefore, if the resistance of R3a and R3b is 
respectively set as T /object for 400 duty, and 1/object for 200 duty; in each duty, it can drive by the 
desirable bias ratio. 

[001 1] To change duty, driver voltage =V0-V5 also need to be changed not only for the change of a bias 
ratio but for coincidence. If duty is changed to 1/200 from 1/400, with driver voltage fixed, even if it 
changes a bias ratio to a desirable value, contrast will become a bad remarkable display. Since the time 
amount by which the selection electrical potential difference has joined liquid crystal doubles, this is 
because the effective voltage which joins liquid crystal becomes high too much. About the need and its 
implementation means of a driver voltage change, there is no detailed publication to the need and its . 
implementation means of a change of a bias ratio being indicated by the detail in this example. 
[0012] If duty is specifically set to 1-/N, in the case of N»1, it is r necessary. to adjjust Y0-V5 in 
proportion to rootN mostly. For example, if V0-V5 [ optimal ] in the case of 1/400 duty are set to 28V, 
in the case of 1/200 duty, it is necessary to adjust V0-V5 28V/root2**20V. Although this voltage 
adjustment will be performed when an equipment user adjusts the variable resistance RV 1 for contrast 
adjustment to each time which changes a full-screen-display condition and the Johan screen-display 
condition, it is a very inconvenient thing for an equipment user. Although the addition of a driver voltage 
automatic setting means is indispensable, since a bias ratio change means is not easy, a driver voltage 
formation circuit will be complicated sharply. 

[0013] If duty is changed according to it when sector display is quite as small as - of about ten lines 20 
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line order, a desirable bias ratio will.be set to one third or 1/4. In the case. of 1/4 bias instead of 6 level, 
in the case of 5 level. and 1/3 bias, an electrical potential difference required for the drive of liquids 
^.cry^tal^e^esv^s^ leveLJKItbo.u 
connected at the time of the sector display of R3a and the R3b when the electrical potential difference 
of 5 level is required, when the electrical potential difference of 4 level is required, the means which sets 
not R3* but R2 and R4 to 0 ohm is needed.: Although the example has described JP,7-281632,A about 
the change means of the bias ratio in such a case, and the change means of driver voltage, the 
explanation beyond this of the example is omitted here. - 

[0014] • • - - • s . 

[Problem(s) to be Solved by the Invention] The function itself which makes a display condition only 
some fields of a liquid crystal display panel, and changes other fields into a non-display condition by the 
approach which was mentioned above, and which is proposed until now becomes possible. However, 
since it will be limited only to a setup for which the field which can carry- out sector display is prepared, 
it is accompanied by the fault that versatility is very scarce that the period of a clock must be changed 
or a bias ratio and driver voltage must be changed corresponding to the field which carries out sector 
display; • - . - ■>. - , • -v- • ■ •' 

[0015] A liquid crystal driver has many which have the display off function with the control input , 
terminal: Although the method of setting up the field of sector display per IC chip by controlling the 
display OFF control input for every driver IG according to an individual using thejfuriction is also 
possible, since it will be limited only to a setup for which the field which can carry out sector display too 
is prepared, it is the approach versatility is missing, : -.rf< ; 

[0016] Then, this invention aims to let the field of sector display offer the high liquid crystal display of 
the versatility which can be set up in software. - ~ v r 

[0017] 

[Means for Solving the Problem] Liquid crystal equipment according to claim 1 is liquid crystal V 
equipment with the function which makes some fields a display condition and makes other fields a non- 
display condition, arid is characterized by carrying out adjustable [ of the location of a viewing area or a 
non-display field ] with the register of a control circuit - r : -> t :j 

[0018]:For example, when making the field which carries out sector display into the field where from 
[ Ml train ] to [ M2 train ] was L1 line surrounded [ of the display dot ] to L2 line, it is technically. ; 
possible to prepare the register in the control circuit and to enable it to write in the value corresponding 
to L1, L2, M1,arid M2 and to carry out sector display according to the value written 
liquid crystal equipment with such a means can set up quite freely the field which carries out [ user ] 
sector display, it becomes what has high versatility. 

[0019] The partition of a viewing area and a non-display field is the direction classified with a signal 
electrode, and liquid crystal equipment according to claim 2 is characterized by having a means to fix 
the applied voltage to the signal electrode of a non-display field to the electrical potential difference 
from which a display will be off, and a means to stop a transfer of the indicative data corresponding to a 
non-display field. = ■•■ • v ~:« •••• : : vr - w*.. A -U> , <-< ■>*:.*.■;■ :) • 

[0020] The period of the data transfer clock for a display is made the same as that of the time of a full 
.screen display a|so by the -1ume of sector- disp direction . 

where the partition of a viewing area and a non-display field is classified with a signal electrode by the 
approach of stopping either [ at least ] a data transfer clock or data can be maintained in the data , 
transfer period of a-non-display part. r ^ i' ; ry-^-xo-s 

[0021] The partition of a viewing area and a non-display field is the line writing direction classified with a 
scan electrode, and liquid crystal equipment according to claim 3 is characterized by the time amount 
which impresses a selection electrical potential difference to the- scan electrode of a viewing.area by the 
case where it displays on the case where it displays on all lines, and some lines being the same. : ^ 
[0022] The versatility in the case of calling it the direction where the partition of a viewing area and a 



non-display field is classified with a scan electrode by the approach of making the same as the time of a 
full screen display the time amount, the bias ratio, and driver voltage which impress a selection electrical 
v. ,.potentiaLdifiference~to^ 
maintained. 

[0023] Liquid crystal equipment according to claim 4 is characterized by having the means which writes 
.the applied voltage to the liquid. crystal of the pixel section of the line which a pixel electrode is formed 
in a display panel in the shape of a matrix, comes to form the pixel section, comes to form a switching 
element in said pixel electrode, and is in a non-display field in about 0 V. 

[0024] In the case of a simple matrix method, the line can be changed into a non-display condition only 
by impressing a non-choosing electrical potential difference to a scan electrode, but in the case of 
active-matrix methods, such as TFT and MIM, in order for a non-choosing period to continue holding the 
electrical potential difference of the pixel section, before shifting to a sector display condition, it is 
necessary to write OFF state voltage in the pixel of a undisplayed line. If it writes in 0V, it will become 
unnecessary [ an alternating current drive peculiar to liquid crystal ]. The versatility in the case of 
calling it the direction where the partition of a viewing area and a non-display field is classified by such 
means with a scan electrode also in the liquid crystal equipment of an active-matrix method can be 
maintained. 
[0025] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is drawing showing the sector display condition in the liquid crystal equipment of this 
invention, and the display condition and the white part are [ the shadow area ] non-display. Although a 
white part will occasionally also be in a display condition, at the time of standby, it will be in the 
condition which is the need of displaying only on some fields of the liquid crystal display panel 1 as 
shown in drawing. 

[0026] When the partition of a viewing area and a non-display field is the direction where drawing 1 B is 
classified with "a scan electrode when drawing 1 A is a direction where the partition of a viewing area 
and a non-display field is classified with a signal electrode, drawing T C and D is drawings having shown 
the case where it was based on the combination. The direction classified with a signal electrode is 
henceforth expressed as the direction of a train, and it expresses the direction classified with a scan 
electrode as a line writing direction. The size and location of the field which carries out sector display 
can be set up through the value set as the register inside a control circuit (LCD controller) so that the 
following examples^ may describe. - -v -— 7 - — - - _ , 

[0027] Drawing 2 is the block diagram showing the configuration of the liquid crystal display of this 
invention. For a power source of supply and 4, a driver voltage formation circuit and 5 are [ 1 / a liquid 
crystal display panel and 2 / a LCD controller and 3 / the driver for a scan electrode drive and 6 ] the 
drivers for a signal-electrode drive. Since the base element is the same as that of drawing 6 explained 
with the conventional technique, explanation of each element is omitted. Together with the contents of 
each signal, the example according to individual explains the function of the LCD controller which is the 
point of this invention. In addition, although the LCD controller is expressed as an independent circuit 
block, it may be built in one of driver IC chips by a diagram. 

[0028]. (Example J.) The example. of the -approach of realizing a. sector. display condition -like - drawjngj A .. 
is explained using drawing 3 and drawing 4 . Drawing 3 is the circuit diagram having shown some LCD 
controllers built in a liquid crystal display, and is a circuit block which controls the sector display 
condition of the direction of a train. Moreover, drawing 4 is the timing chart showing actuation of the 
circuit of drawing 3 . 

[0029] 7 is an about 8-bit register and the information corresponding to the number of trains which 
carries out sector display to the information on whether sector display of the direction of a train is 
performed is set up. Usually, what is necessary is just to set the number of data transfer clocks 
corresponding to the number of trains of sector display to a register 7, since the indicative data for two 
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or more dots is transmitted for every clock of the clock for data transfer. If there are 7 bits supposing 
the indicative data for 8 dots is transmitted for every data transfer clock, the sector display to 27x8 
~^^dots*sJ.024^dots-caji^ 

[0030] 8 is the circuit block which makes a counter a subject, and forms the scan start signal FRM, the 
indicative-data latch signal LP, the timing signal of the clock CLXI for data transfer, and the timing 
signals CNT1 and CNT2 that control the sector display of the direction of a train based on the set point 
of a register 7. FRM, LP, and CLXI are timing as shown in drawing 4 . In order to make drawing intelligible, 
the twist also actually showed the number of clocks of CLXI for every LP round term few. For example, 
when the number of display dots of the direction of a train is 320 and an indicative-data transfer is 
juxtaposition by 8 dots, the number of clocks of CLXI for every LP round term is 40. CLXI and Datal are 
signals which become a clock for data transfer, and an indicative data, when it is not sector display. CLX 
and Data are the signals sent out to the driver for a signal-electrode drive from a LCD controller^ and 
are a clock for data transfer, and an indicative data respectively. 

[0031] t1 of drawing 4 shows the time of day which cuts and changes to the condition of sector display 
from the condition which is not sector display. If it says correctly, processing of sector display will begin 
from t1 . 

[0032] Before t1, CNT1 and CNT2 are H level regularly, they become that the AND gates 9 and 10 
opened with as at this time, and the same signal as CLXI and Datal is respectively sent out to CLX and 
Data as it is. It is made for CNT1 and CNT2 to become the signal of timing, like [ on the right-hand side 
of drawing 4 ] in the condition of sector display, so that CLX and Data corresponding to a non-display 
part may stop. 

[0033] The period which has chosen one certain line, i.e., one period of LP, is expressed as 1H period. 
Although X driver outputs the electrical potential difference according to the indicative data of each dot 
in the line while a certain line is chosen, the transfer to X driver of the indicative data of the line is 
performed between in front of 1H rather than it Since, as for 1H [ immediately after setting FRM and LP 
to H level ] t the 1st line is chosen, the indicative data of the 1st line is transmitted before the 1H to X 
driver. It is necessary to also transmit the off indicative data of the part made non-display as an 
indicative data of the 1st line with the data of the part to display. Therefore, since the number of clocks 
which sends the data for all the dots of one line like t1 or before is required for CLX of a 1H period just 
behind t1, i.e., the period which has transmitted the indicative data of the 1st line, CNT1 is taken as H 
level in the meantime. On the other hand, CNT2 of this 1H period fixes an indicative data to L level as L 

v lfevel; only while transmitting anoff indicative datar - : H ^ - ; ----- - *. : -; = r * : 

[0034] Since X driver will continue memorizing the data of the OFF previously transmitted about the 
part without data transfer if only 1 H just behind t1 carry out such data transfer, even if it does not 
perform data transfer of the period corresponding to a non-display part, a non-display part can be made 
into an OFF display condition after it. 

[0035] Sector display called the direction where the partition of a viewing area and a non-display field is 
classified by the above approach with a signal electrode like drawing 1 A can be performed. According to 
this example, it is made to correspond to the value which sets the size of sector display as a register, 
for example, can carry out adjustable freely per 8 dots. 

[0036] In addition r ^l±hough-se k ctor display is. possible also-for. stopping-one. side, of -CLX corresponding to 

a non-display part, and Data in the condition of sector display, it is more desirable to stop both like this 
example in respect of low-power-izing. 

[0037] Although the approach described above is an example in case the sector display section begins 
from the head train of a display panel, if it enables it to set the value corresponding to the initiation train 
and termination train of the sector display section for a register as 2 system successive installation 
**** of each, not only the size of the direction of a train of the sector display section but a location can 
be set up freely. However, the period corresponding to the non-display section from the head train of a 
display panel to before the initiation train of the sector display section needs to operate CLX in this 
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case. 

[0038] (Example 2) The example of the approach of realizing a sector display condition like drawing 1 B 
>^~Js,exp!ained^s ^ Drawing^ 

controllers built in a liquid crystal display, and is a circuit block which controls the sector display 
condition of a line writing direction. Moreover, drawing 6 is the timing chart showing actuation of the 
circuit of drawing 5 . A display panel is the line sequential drive per line, and showed the case where 
only 32 lines was displayed from a head in the state of those with 200 line, and sector display in all. In 
drawing 6 , the parts of A and B are drawings about the case of the liquid crystal display of a simple 
matrix method and an active-matrix method respectively. 

[0039] 1 1 is an about 8— bit register and the information corresponding to the line count which carries 
out sector display to the information on whether sector display of a line writing direction is performed is 
set up. If a line count is set up by 7 bits, by the panel of the line sequential drive per line, the sector 
display to 27= 1 28 lines can set up per one line, and the sector display to 27x4=51 2 line can set up per 
four lines by the panel of a four-line coincidence selection drive. 

[0040] 12 is the circuit block which makes a counter a subject, and forms the scan start signal FRM, the 
timing signal of the clock CLYI for a scan signal transfer, and the timing signals PDY and CNT3 that 
control the sector display of a line writing direction based on the set point of a register 11. FRM and 
CLYI are timing as shown in drawing 6 . CLYI is a signal used as the clock for a scan signal transfer, 
when it is not sector display. CLY is a clock for a scan signal transfer sent out to Y driver from a LCD 
controller, and the AND output of CNT3 and CLYI by the AND gate 13 serves as CLY. 
[0041] Usually, Y driver has the control input which forbids the output of a selection electrical potential 
difference. PDY is a signal used as such a control input of Y driver, at the time of L level, the output of 
a selection electrical potential difference shall be forbidden and the full power of Y driver shall be set to 
a non-choosing voltage level. 

[0042] t2 of drawing 6 shows the time of day which cuts and changes to the condition of sector display 
from the condition which is not sector display. If it says correctly, processing of sector display will begin 
from t2. The next one-frame period is expressed in F1 and a pan as F2 for the one-frame period just 
behind t2. 

[0043] Before t2, CNT3 is H level regularly, and becomes that the AND gate 13 opened with as at this 
time, and the same signal as CLYI is sent out to CLY as it is. PDY is also H level regularly before t2, 
each output of Y driver outputs a sequential selection electrical potential difference, and the full screen 
• is in the display condition. While CLY corresponding to - of 33 lines 200 lines whichris a h6n-display part 
stops in a sector display condition, it is made for CNT3 and PDY to serve as a signal of timing like 
drawing 6 so that a selection electrical potential difference may not output from Y driver. 
[0044] Since the period of CLY is not changed in a sector display condition, the time amount which 
impresses a selection electrical potential difference to the scan electrode of a viewing area is the same 
as the time of a full screen display. There is also no need of changing a bias ratio and a selection 
electrical potential difference. 

[0045] When a display panel is an active-matrix method, a non-choosing period needs to write OFF 
state voltage in the pixel of a undisplayed line, in case it shifts to sector display, in order to continue 

- holding, the electrical potential difference- of .the pixel section. VCT. of -drawing, is a -signal-Jevel.control 

signal, and if VCT is made into L level, it will presuppose that it is the signal which can set the write-in 
signal level to a pixel to about 0 V. For example, if the same electrical potential difference as common 
potential is written in in the case of the TFT panel, the write-in signal level to a pixel can be set to 
about 0 V. While CNT3 and PDY consider as H level and the undisplayed line is chosen, about 0 V is 
written in a pixel, so that neither CLY nor selection electrical— potential— difference impression may stop 
only the period of F1 in the case of an active-matrix method, and while stopping CLY corresponding to a 
non-display part, it is made for a selection electrical potential difference not to output from Y driver 
after F2. In the case of a simple matrix method, each frame after t2 is good at the repeat of the same 
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timing signal. 

[0046] Sector display called the direction where the partition of a viewing area and a non-display field is 

^classified-by^the..above~apprpac 

this example, it is made to correspond to the value which sets the size of sector display as a register, 
and, in a line sequential drive, in a multi-line coincidence selection drive, one line can carry out 
adjustable at a time freely per one line in the unit of the line count which makes coincidence selection. 
[0047] In addition, although sector display can also stop impression of a selection electrical potential 
difference in the condition of sector display as for CLY corresponding to a non-display part, without 
stopping, it is more desirable to also stop CLY like this example in respect of low-power-izing. When 
stopping CLY. at the time of sector display using Y driver by which the interior is not reset by FRM, 
when shifting to a full-screen-display condition from a sector display condition, in order to avoid an 
abnormality display, as for 1 inter-frame, it is desirable to stop impression of a selection electrical 
potential difference. 

[0048] Although the approach described above is an example in case the sector display section begins 
from the head line of a display panel, if it enables it to set the value corresponding to the initial line and 
termination line of the sector display section for a register as 2 system successive installation **** of 
each, not only the size of the line writing direction of the sector display section but a location can be 
set up freely. However, the period corresponding to the non-display section from the head line of a 
display panel to before the initial line of the sector display section needs to operate CLY in this case. 
[0049] Moreover, if an example 1 and an example 2 are combined, when each register is one sequence, 
sector display like drawing 1 C becomes possible, and when each registers are two sequences, sector 
display like drawing 1 D will become possible. 

[0050] (Example 3) Next, the electronic equipment carrying the liquid crystal equipment of this invention 
is explained below. 

[0051] The electronic equipment constituted using the liquid crystal display of an above-mentioned 
example is constituted including the display panels 1006; such as the source 1000 of a display 
information output shown in drawing 9 , the display information processing circuit 1002, the display drive 
circuit 1004, and a liquid crystal panel, the clock generation circuit 1008, and a power circuit 1010. The 
source 1000 of a display information output is constituted including the tuning circuit which aligns and 
outputs memory, such as ROM and RAM, and a TV signal, and outputs display information, such as a 
video signal, based on the clock from the clock generation circuit 1008. The display information 
processing circuit 1002 processes and outputs display information based on the clock from the clock^ 
generation circuit 1008. This display information processing circuit 1002 can include for example, 
magnification and a polarity-reversals circuit, a phase expansion circuit, a rotation circuit, a gamma 
correction circuit, or a clamping circuit. The display drive circuit 1004 is constituted including a scan 
side drive circuit and a data side drive circuit, and carries out the display drive of the liquid crystal panel 
1006. A power circuit 1010 supplies power to each above-mentioned circuit. 

[0052] The equipment equipped with the video tape recorder of the personal computer corresponding to 
multimedia (PC) and engineering workstation (EWS) which are shown in the liquid crystal projector 
shown in drawing 10 and drawing 1 1 , the pager shown in drawing 12 or a cellular phone, a word 

f . processor,, television,, a vie.wfi^^ type, an. electronic. notebook,-an. 

electronic calculator, car navigation equipment, the POS terminal, and the touch panel as electronic 
equipment of such a configuration can be mentioned. 

[0053] Drawing 10 is the outline block diagram showing the Important section of a projection mold 
display, the inside of drawing, and 10 — the light source, and 13 and 14 — a liquid crystal light valve and 
25 show a cross dichroic prism, and, as for a reflective mirror, and 18, 19 and 20, in a dichroic mirror, 
and 15, 16 and 17, 26 shows a projection lens, as for a relay lens, and 22, 23 and 24. The light source 10 
consists of a reflector 12 which reflects the light of the lamps 11, such as metal halide, and a lamp. The 
dichroic mirror 13 of blue glow and green light reflection reflects blue glow and green light while making 
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the red light of the white light bundles from the light source 10 penetrate. It is reflected by the 
reflective mirror 17 and incidence of the transmitted red light is carried out to the liquid crystal light 

^^valve : 22.for^ 

is reflected by the dichroic mirror 14 of green light reflection, and incidence of the green light is carried 
out to the liquid crystal light valve 23 for green light On the other hand, blue glow also penetrates the 
2nd dichroic mirror 14. In order to prevent the optical loss by the long optical path to blue glow, the light 
guide means 21 which consists of a relay lens system containing the incidence lens 18, a relay lens 19, 
and the outgoing radiation lens 20 is established, and incidence of the blue glow is carried out to the 
liquid crystal light valve 24 for blue glow through this. Incidence of the three colored light modulated with 
each light valve is carried out to the cross dichroic prism 25. As for this prism, the dielectric multilayers 
in which four rectangular prisms reflect the dielectric multilayers which are stuck and reflect red sunset 
in that inside, and a blue light are formed in the shape of a cross joint Three colored light is 
compounded by these dielectric multilayers, and the light showing a color picture is formed. With the 
projection lens 26 which is projection optical system, the compounded light is projected on a screen 27, 
and an image is expanded and it is displayed. 

[0054] The personal computer 1200 shown in drawing 1 1 has the body section 1204 equipped with the 
keyboard 1202, and the liquid crystal display screen 1206. 

[0055] The pager 1300 shown in drawing 1 2 has the light guide 1306 equipped with the liquid crystal 
display substrate 1304 and back light 1306a in the metal frame 1302, the circuit board 1308, the 1st, the 
2nd shielding plate 1310, 1312 or 2 elastic conductors 1314 and 1316, and the tape carrier package tape 
1318. Two elastic conductors 1314 and 1316 and the tape carrier package tape 1318 connect the liquid 
crystal display substrate 1304 and the circuit board 1308. 

[0056] Here, the liquid crystal display substrate 1304 is what enclosed liquid crystal between two 
transparence substrates 1304a and 1304b, and, thereby, the liquid crystal display panel of a dot-matrix 
mold is constituted at least In addition to the drive circuit 1004 shown in one transparence substrate at 
drawing 9 , or this, the display information processing circuit 1002 can be formed. The circuit which is 
not carried in the liquid crystal display substrate 1304 is made into the external circuit of a liquid crystal 
display substrate, and, in the case of drawing 1 2 , can be carried in the circuit board 1308. 
[0057] Since drawing 1 2 shows the configuration of a pager, the circuit board 1308 is needed in addition 
to liquid crystal display substrate 1304, but it is the case where a liquid crystal display is used as 
elegance for electronic equipment a part, and when a display drive circuit etc. is carried in a 
transparence substrate, the smallest unit of the liquid crystal display is the liquid crystal display x • 
substrate 1304. Or what fixed the liquid crystal display substrate 1304 to the metal frame 1302 as a 
housing can also be used as a liquid crystal display for electronic equipment which is elegance a part 
Furthermore, in the case of a back light type, in the metal frame 1302, the liquid crystal display 
substrate 1304 and the light guide 1306 equipped with back light 1306a can be incorporated, and a liquid 
crystal display can be constituted. As it replaces with these and is shown in drawing 13 f TCP (Tape 
Carrier Package)1320 which mounted the IC chip 1324 can be connected to the polyimide tape 1322 on 
which the metaled electric conduction film was formed in one side of two transparence substrates 
1304a and 1304b which constitute the liquid crystal display substrate 1304, and it can also be used as a 

— liquid -crystaLdisplay-for electronic. equipment whichis^elegance. a ,part 

[0058] In addition, this invention is not limited to the above-mentioned example, and deformation 
implementation various by within the limits of the summary of this invention is possible for it For 
example, this invention is applicable not only to what is applied to the drive of various kinds of above- 
mentioned liquid crystal panels but electroluminescence and plasma display equipment. 
[0059] 

[Effect of the Invention] According to this invention, since an equipment user can set up the required 
size and required location of a sector display field with a register, the high liquid crystal equipment of 
versatility can be offered. 
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[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the sector display condition in the liquid crystal display of this invention. 
[Drawing 2] The block diagram of the liquid crystal display of this invention. 

[Drawing 3] The partial diagrammatic view of the control circuit of the liquid crystal display in which the 
example of this invention is shown. 

[Drawing 4] The timing chart showing actuation of the circuit of drawing 3 . 

[Drawing 5] The partial diagrammatic view of the control circuit of the liquid crystal display in which 
other examples of this invention are shown. 

[Drawing 6] The timing chart showing actuation of the circuit of drawing 5 . 

[Drawing 7] The block diagram of the conventional liquid crystal display with a sector display function. 
[Drawing 8] The detail circuit diagram of the liquid crystal driver voltage creation circuit in drawing 7 . 
[Drawing 9] The schematic diagram of electronic equipment using the liquid crystal equipment of this 
invention. 

[Drawing 10] The schematic diagram of electronic equipment showing the configuration which carried 
the liquid crystal equipment of this invention. 

[Drawing 11] The schematic diagram of electronic equipment showing the configuration which carried 
the liquid crystal equipment of this invention. 

[Drawing 1 2] The schematic diagram of electronic equipment showing the configuration which carried 
the liquid crystal equipment of this invention. 

[Drawing 13] The schematic diagram of electronic equipment showing the configuration which carried 

the liquid crystal equipment of this invention. 

[Description of Notations] 

151 — Liquid crystal display panel 

2 52 — LCD controller 

.3 53— Power .source- .... ■■„-••-.• 

4 54 — Driver voltage formation section 

5 55 — Driver for a scan electrode drive 

6 56 — Driver for a signal-electrode drive 
57 — Scan Control Circuit 

7 11 — Register 

8 — The Direction Control Signal Formation Section of Train 
9, 10, and 13 — AND gate 

12 — Line Writing Direction Control Signal Formation Section 
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FRM — Scan start signal 
LP — Data latch signal 

;-*vi-<T^G Li X|* and >GL X*. . C lock > f o r «d a ta-.=t ra n sf e ru^*.«-^^. ^ . . * ^ ^ >r ,^^-. w -^, < ,»».w . ? t,,-^., > .^^<-^^ ~ ^ : „ ^-..m,..,. .«-*.-,. ..^ . M . *— ... 

CLYI and CLY — Clock for a scan signal transfer 
Data! and Data — Indicative data 

CNT1-CNT3, and PDY and VCT — Control signal for sector display 
RV1 — Variable resistance 

R, R1 f R2, R3a f R3b, and R4 and R5 — Resistance 
S2a and S2b — Switch 
Q1 — Bipolar transistor 
OP1-OP4 — Operational amplifier 
V0-V5 — Liquid crystal driver voltage 

[Translation done.] 



- 12- 



<19>B#BftlfrT (J P) 



(12) <2t 



& m « if ^ $g 



(A) ai)!&ifiHgi&M#*t 

#^11-184434 

(43)&BSB ¥Jdcll*P(1999) 7£ 9 H 



(51)Inta. e 
G 0 9 G 3/36 
G0 2F 1/13 
1/133 

G 0 9 G 3/20 



5 0 5 

5 0 5 

6 11 
6 2 1 



F I 

G0 9G 3/36 

G 0 2 F 1/13 5 0 5 

1/133 5 0 5 

G0 9G 3/20 6 1 1A 

6 2 IE 

m&m*. mtaaftB ol (^i2H) tmn\z.m< 



(21)WS#^ 


<&mm -351024 


(71)tHIBA 


000002369 










(22)mSB 


^9^(1997)12^190 




yg$mmmmsmm 2 t s 4 s 1 
















SlfftiKI&lfrAft3TB3#5^ •fe'fa 














(74)«aA 





(54) [5&h©£»j, ^lym&tftffBigg 



(57)- TS^] : " v; 'V : - 

lfrS**bL 2ff B*-C36*oMlWB**feM2y(B 
IttLl, L 2 N Ml, M2{cM^-r5ffiSr*#i2 ; «)5 




Kl 




K2 

1 

H— 



- LI 

- 12 



ftBB 3 ? 11-184434 



B*tt»H-s«ife&*LfcttaisB-e*>o-c, 

[»*52] flMt*l©tt*a£Bfc*5^T» 

A-JHMTC «fc o T E# £ ix3 ;*f[6] T 

[R*B3 ] fll&Sl ©«»SIBfc*sv>T» -£:i3%B*& 

b r * 9 , wibbbbb £ * y * v ym*&j&& $ *u 

ffiSrBff 0 VfcB*&tr#»«rB*.-CW*<5 d £ *4*«i 
l»*B5] IWB«*St«Sr»«Ufcii«rWRii-a 
[BBottftfeRB] 

[000 1] 

&B**>fcMMfcBKHi-«. . 

[0 0 0 2] 

-ft*BBBo8BB?MlsA^e>Jvr 

fc <t 5 LT*T ftttB^BSOB 

BttB»-C*>3 fc«>««i»ftis*< T# -5 0: 5 fcBB* 

[00 03] f££oBA&^3£Bfc:m*-Cri£BB<9£ 

©fcSfM^TSrft^ttflgi U te©SW££#&jjM*B 

UfcBBSrBSW-a^ifei LTtiWHTe - 9 5 6 2 1 
©Hl£#l 1 RXf&ffiW- 7 - 2 8 1 6 3 2&mM£ilX\,^ 

[00 04] E18SrfflV^T#Bi¥6-9 5 6 2 1 



2 

<Z>mM&l$:UTic®.W1r5 c m 7 I±c:©IU£0!|©*£hsS 
^B©^d -y^mx-hZe zfv 5 1 

*BB«rJ§MfcLfc*«fcas»| t m©KJHlT#l*] UTKB 

5tt*B*ffi«rJB»i-SY K9-f ^-e*9.» ^d^5 

(-&g&1gifc©mj£w</Wi:/n s/* 5 4©ig»iUEE^ 

* 5 2 ltttlt><Dmi&\Z&&f£&«( $ V^fg^**ffl 
x-*{f -§-*5 £XMtimm#*J&fitr1rZ> LCD = >ho- 

[0005] z<nmffi,Wi*B5m7T;&&imm<z>m& 

m^©»tt6 4 o ti-5. fe^Biffi©SP^^^B^^ 

-^Sr*#ii^-C'*3<. ^©^, LCD = >-hn-7l* 

C L X©J1$£ 2^(C LT 1 mSmffifVD? n 5/ ^^c?r 
¥*ti*«i:i:<>fc, -ttuK-frto^-C IffSfct) 3 2 OH 

-^SrlSlSLi^tj-, X /<©;&##© 3 2 0*©U3 

7^1:45:^, B^SBoBBBAFi^BBB^- 

[00 0 6] &lcgB#«^tfS£¥®ffi©F*9©±¥#fc:lt 
©^•(COVNTtttK-ra. *S«@©^C»i4 OOtt 
40 3. 4-fM^Ufc*feT-^^Siffi©^5r*^ffii-t- 
5o ict^TLCD=">-hD-7(iSF|5^»^*y»m^-PD 

"H" ^MZVTT*#*#m*ttmt-rZ>. PD . 
* 5 "L" ^^©^ICfil/4 0 OT'a.-x^T?^* 
BBBSrjfeB-f S r. t td i 9 ^Ha5^B**tBi 4 9 . 
PDii "H" ^/KOB^Ktt/^/woi^OjfeaBi 
^fc*lt*i/2 0 0fa-f-ft**St5:tl;j:!)± 
*Hffi*B*«l»Ta 9 ©T*Ba5^*B**tt h ^ 5 
gB^*^^t?i5 0 l/2 0 07i-T^Oft9f ' 

so y*CLY©»JHSr.2ffiFfc«)*>»;t-Cl 7U-A» 



4*^^11-184434 



3 

(DftMlBi&mfrbmm-lrZb, PD& "H" U-<Mz-f 

5 b Y K7'f^O>'7 h 1/^^02 0 OSI^?) 2 
0 lgglCte^i-Sx-^^ "L" ^MzmfeZft. 

YK7-Y^©2 0 1f S~4 0 0SI©tb^j 

[00 0 7] M^O^-V/^-^^ffift^tCiB^S^ffi 
HB<0;g-7 S^fS t ft o T i/> 5 WiMilzm io 3 M%)W£ 

[0008] witiy h d v t xtt<DWiikm7F'< 

WMifrfvyt 5 3rortgB|5]8g-Cfc5li]8£/B^Tfft!J! 

[0009] &-rm8<Dm&tmife\-o^xm'<z>< > m 

1/3 ofa-r-f J; v hlm?*^— 7- a co^rs*^^ 
fr&mWb-tZ) \a*vo — y 5©6 t^/KD^jEasj&gl;: 

WsKTOP£^5ft*«JEl±V0-V 5 
V.0tli+5 V<DA^J«jlS«BESr-5-©**fflV>5 0 =v 
h?* hfigfflroisi^gftRV 1 t by Vi?^.^Q 1 £ 
\Z£ <Q 0Vt-2 4V©A*ti^fc3Vh7^ h^A 
jtt^5®EV 5Sr5it)m-t-o ®etRl ~R5ICJ;i5V 
O-VScDrnffiSr^JELT^ra^JBESr^U, ^rttb<D 
4 3 W«JESr*-ST XlOP 1 ~G P 4 -eSESi)fiB7J*±»f 
V l~V4$rdtl^i-5o ^-f yfS2atS 

2/ 7T?fc t?ft# P t"<yHC)£tTR 3 3iR3 
b <Dif h bfr— Jj&ffl&VtWi b Jfc'$. R3aiR3b© 

SKfiSr^^b-frr*;< r tictt), pd© w</w;:/£; 

ZXmt£Zfr!±}£<D V 0 ~V 5 ZMl&tZ £ i 

So 

[0 0 1 0] V0~V 5£OP B 1lrttV0-V 1 = V 1 - V 
2=V3-V4=V4-V5tt^»fc^ ®JE# 
#JJt (V0-V1) / (V0-V5;) fc^-YT^JtiH? 

xV-T^fcl/Nil-SB^ Li^/M X*Jfc 
tt 1 / ' ( 1 +^"N) Xh 5 w t as#<&Bg 5 7 - 5 7 7 1 
8 lr:fe> - >Tll^£;h.'0 , >5„ ffiotR 3 aiR3b ©16 
0ttfi£#* 1/4 0 07i- r-rffli: 1/2 0 07a- 

[00 11] 7a-f^ $T^9#;t5J§-£-K:fi.'MT* 
Jt<D§0 t)#^.fc*»7-C^< I^B$lc!§EftmflE = V 0-V5O 

6 1/4 0 Ofrh 1/2 0 0t£§3 t>#X:3£, -^-f 



(3) 

4 

tv^5 BfrlW jjs 2 {gle 5 »U:«*K:JP*>5 Ha«EEas 

[0012] Jlflcttfcfifa— ?-ffci/Nii-*fc. 
N>> 1 (D^a-fiV 0-V 5 Srl5I^V"N»-itfiJLTPS 
-r5^5* s fe5o tcbJLtl 1/4 0 Ofa- f-f©i^ 
coSa/£V0-V5Sr{SfC2 8 Vi:i-5t, 1/200 
io 7 3--x-^ cd^I-(2V 0-V5Sr28 V//2 ^20 

ffi b ±*Hffi***« t Sr-BO 0 #*. a ^ h 9 * 

[0013] tt^SE**S+aMT~ 2 0 tTWfc i ;i»fc 5 /J> 
20 £^tgr&t±. ^I^btt7a-7^§)!)fx.5 
tv UV-vMT^Jfc«s 1/3^1/4 t^«C5o «A 

©ig^li5V^K l/3/^77Ct^l:i44l"</W 
. 5 ^/V^^JEE^S^g/^^-g-fiR 3aiR3b 

*3»7tf iV^S, 4 k^/KOmffi^^S^S^-^ttR 3 * 

■er±*< r 2 xt)!R 4 o d ict 5 f t ^<c 5„ 

8 1 6 3 2ftZ 5 LfcS^ro/W7^JtO 

[0 0 14] 

F y * 0»»4rfll 5 »Jtfc 5 , . 7? Jtf BB«E 
[0015] i£ B 1> K^-f^ttWffAAJSI^k: J: 9 

^»75*fe7?*>5. . 

50 ^g^ir-rs. 



4#B3¥1 1-1 84434 



5 

[0017] 

»4, -n^mm^m^mt u te©sw$&#'£^:ifc«8 

[0018] fc t £*fcv*«tt«:** Ky 

b©L ltrS^bL 2trg*T*^oMl?iJSA>bM2?iJ 

K»tT*i#Ll. L2,'M1, M 2 

i»4 9 S * 'fcK«T # 5 #>vim n v * i> © i * * o 

[0 0 19] |f^2Bft0tt*SKtt, *jjMiU££# 

[0 0 20] Uftm^&f-e t S^gB#©x- * a 

# cf- * n tfii-r - 9 m& ? n ^ * & s v * »*x 

- * ©'>fr < b h-**feit S 1 ^ 5 ^fetr J: 9 , 
10 0 2 1] if*«31E«©JSA^a»4. 

[0022] ^m^x'hm^m^^nMiz.ma 
mm * Burnt 1 * i#m-*' W r * Jt*s ± trioMkE ££® 

ffi**B*i:ISI£tei-*iv*5*ifcfcJ:!K 

[00 23] ft*JS41E4g©^ B ^aii. ^^/Mc 
&9> #»^$fcfc*lT«>H*»©«'fi^©fflJli*ffi 

[0 0 24] mfc* Y9y9 Xtt<D&&tei£&&M\Z. 



(4) 

sm^tc j: o x e# $ 5 2rfi t v »&■ ©sua 14 SriS 

[0 0 2 5] 

s-^-ttuwts. in i itt&wvm&mwiztdv 

©gB#tfs#S^#f§ i/iot^5 s #Sffci*fc (4 6 iffi© 
[0 0 2 6] 01 Att^H#i#£j^Mfc©K#a5{t 
•5*rBj-efc^®-a-, Ell CtDH^r©ffl^fc-B:JC«t5 

[0 0 2 7] 02 f4*^BJ©ffi^*^e©«^=S:^i- 
s/ ^ 1 asjfcaa^-Ms/K 2 C D => 

h 5 L C D => >- h n - 7 ©mig<CO V fi#«-g-(D 
rt*i:-d-t>*T«*JO»fi«-(?lttWi-*. *J8» 0T*»4 
LCD ?y^-7 tt?** bfeHiSg^ras/ if tLT«L 

[0028] mmm d 0 1 a© x 5 

?rll^i-5*5*©CT»cov>T0 3 i 0 4 Srfflv^TSlWt- 
^„ 0 3(±ffif B ^iSe^rt«E$tl.5LCD=>>-Nn- 

[0 0 2 9] 714 8 HflS© W^^T* 9 > J'J* 

^ © 1 d y 9 £ t K y h^©*^- ^ * 5 ffi^ 

I^Dy^:*tC8 Ky h55-©^-x-^^^ii$ix5 
tt5t7k'y hfcfu»42 7x8 Ky H=l 0 24 

5. 

[0 0 30] 8 14* » $r±f*i @tt^n j/ i> 
so y'-^fe^ffl^o s/^CLX I iV^-ofc^-T 5 V^{f-§- 



ft gfl¥1 1-184434 



7 

t5 ^ -f 5 V^f#C N T 1 i C N T 2 Wt5 0 F 
RM. LP, CLX II4E14tC^LfcJ:5^^-('5>'^ 

C LX I©^Py^»*rHBRJ:9 V>4<*bfc, fc* 
x.ff?U:£|6]©^ V-y MR*S3 2 0, S^x— *(EiS# 
8 Ky h^-M?iJ©4&^tw»iLP— ^UrtOCLX I © 
?u-y?%cl-Z4 0-QhZ* CLX I tDa t a If2g|5# 
*^-Cliftv Mafic x— ^feiSffl:? a y ^ t^^x— 
ft 5f§-§- CLXtDa taltLCDayhn- 

[0 0 3 1 ] 14© t 1 te§B#S*T*»±ftV^t®;6>fcgB 
#**©#f®K^9^:b5W£^1-. 3E*fc**.tf» 

t li>b»^«*©*a3a**6*5. 

[0 0 3 2] t l^BtriiCNT 1 tCNT2l±^t«)l: 
HW;VCfeoT, ^©BffiAND-r— h9ilO^M 
t>fc;£ CLXiDa t a(Cli#-«rCLX I k 

D a t a i iwc«*a**©**as-0ta**ta. 

^0^»C*5VNTfi^*^©g|5^»-«-J^i-5 C.L X i D 
ata4S#±t5i5t; CNT1 tCNT2IJ04fi 

<B!l©.J; 5ft*-T 5 >-^©(t*i:'5c5±5k:i-So 
[0 0 3 3] fe5 ltrSrjiiRL-ct^JBM, -f-ft:b*>* 
LPCDlJl»SrlH«rat«-t-<, *>3fras»#S;rVC^ 
SMtt, X K^-Y ©fifKfo 5 £ Ky h©*^x— 

FRM^LPiSH W</ufc ft o fcK*£ OlHIllfil 

X K^'T^tejElSnS. lfi: @©S^X— * t LT 
*^i-5«B^©-r-^ t £%fc#*^i : i^>gl5#© 
*fc<eaH-5*5>S?as*><5. Sot, tlS 
t©lHir«3v t^t). Iff S©*^x— ^Srte^L 
t^5»HOCLXftt lKXffttm&fc lff<0± Yy V 

&<D^-? &mz?v y^**fE5*tr*>*o-e» row 

liCNT 1 ttHW*^ — *\ r.© 1 HjfflFfi3©C 

NT 2 fi^St^x— ^4rteiS-*:6M*fitL w^/vi L 
T, *^x*— *%L W</M::@5£1-?>-. . 
[0 0 3 4] t llgOl H^lt^rp Lfcx— ^©j^Sr 

lt*j it rix K7 -< /<iw— * <eas*sj»*»o fcgc^Ko 

^Tf*5fc»ci|£j£$;h/0^c*:7©x-* SrfBtS L^ttS 

i£ £tf;bft < t t * 7 Sc^flg i'tsri 

[0035] u±<o%&\z±ymi a© J; 5fc^^ 
i #*>5HHigs©|S#as{t*mWw J: o T E# $ i%Z> Jf-ft 

£ wv?* * fcK-Jfcl" 3.ttte*tt& -fc k ■*.««> 

lot) 3 6]: ft:fc\ lfpi»^©.^»-*3V\X % #0*© 



(5) 

U&K.ttJ&1-Z CLXtDa t a ©-*£*f itf 

[00 3 7] «±36'«T*fc*ifeii»^**«iS**/ , « 
^/V©5feWiJ*^^*5^©^-efc5d5, u^^l: 
2 JRJMRttT** KS5#**gf!©M#J?iJ t *T*lfc#£ 

Oj£$fclt"!?/j:<filt g A IcRJtT* t 5 «t b fc 4 5. 
fiU r©#^-|i*^;/^^©5fe5l?!l^feSB^*^a5© 
io IHttWI(r*-e©***«iC»j6i-5J«W»±C LXSrlttf^ 

[0038] mmmz) m 1 b© ± ? $ffi&&iMHi 

£ligti--5:£i*©MKo^TlI! 5 k m 6 fcJI^TBWii- 
-5 0 EI5tt?Sfi*^«'^rta5$Jx5LCD3.^ho — 

SrWW-t-SiaiS^ny^-efci. j§=fcv 06ti:E]5©lHl 
^©tbf^Sr^i-^'T S 1 fr 

. i*o©JWW*Wb-e*)o-c^B.T?2 o o^Tfc 9 , 

**«lT?W:3fea*»b3 2tf©^Sr*^-r5^&$r^L 
20 fc. El6l£*5^TA. B©g|5^(i#^^-? hV V * 

'g:^c:ov^T©lilT♦fo5o 

[0 0 3 9] 1 1 it8 fy>SS©^^t*fct), 
fr^tf . 1 frf o©«Uia*«lbo/-?*/w-eH: 2 7 = i 2 

. 8 =?t* 1 tT.HMft-cKjfc-e* , 4 friw«s 

iRSB$J©/-MvV/T*ti 2 7 X 4 = 5 1 2A 1 * -e©|EI5^a^: 

30 [0 0 4 0] 1 2l±#*;x*££#i-t-5|5]g§;/n j/^ 
■ j£&Mttfe^F R>m\--7£&{g^mmm y 9 C L 
Y I tv^-ofc^-r S ^ifm^b W7\* 1 
mK. ft*\pl<t>M#mm&fflWirZ>f'(. 5 >-^ft-§-PD 
YtCNT3 4r^-rS„ FRM, CL Y I ttBI6iC* 
Ufei5^^^^5 t CLY I tt»#*5*-Ctt 

LYIiLCD3yho-7i^Y K t 7-Y^f-at»?m^tb 
•5 3fe*«*<K»ffl 9 a v 9 Tfc 9 % A N D y- M 3 |C 
«t5CNT 3 iCLY I k ©ANDttl^^C L Y t ft 

<0 5o 

[00 4 1 ] il^, Y K9-<^i4aJR«flEOta*4:*Jt 
t5»J|iA^4rffC^5. P DYIiY ^©-t 5 
bfc»j»A* t *5«#T?*> 9 % L u^©^»iSK« 

i—t/vjc ft 5 1> © t -f 5 o 

[0 0 4 2] 0 6© t 2 filH5#^-ef4ftV SB 
^*^©*tfl8^9^^5^J5-^-f-. aE56ic«xtf, 

. t t 2 tt^© i 7u- 

iJUHBtr-P 1 . * b lw^©<^©. 1 7 u— AJHIBSr F 2 t 

so SI", 



»#IN3 2 F11-184434 



9 

[004 3] t 2EAStl{iCNT 3 ttJtfjfftfcH W^^T? 

«3, CLYKfiCLY I ii^cm-i"* 5 -?-©* 

*t<5. t 2J^Bt»±PDYt^6*)tCH^>'V-efcoT, 

7f:©gB#Tfc5 3 3ff~2 0 0.?Ttr*i-]&1-3CLY2Sf? 
£51-, CNT3£PDYf4ID6©J:5ft;$'-l'S>':5' r © 
[0 0 4 4] »#*^:Rttte:m*T<>CLY©W»f±£ 

[0 04 5] &7F./<*A>-&7 9 7-<i hi) y 9 

JBE&S^ii/OT-iK&gtfSfcS. EirovCTIifg-i-mJE 
V C T£ L W^H^fS i BSJlt^©*#J& 
£ J5 1£ 0 V 5 r i # T £ 5 fg^T? fc 5 i 
■f 5. . fc t X. T F TV<*/*DiHt-lwf± 3 * Xlfi t H9 

0 Vtc-f-^r k&tZZ. T97-4Zf-?hV -y9*tt 
©*frtttF 1 ©JWHI]«tt»4C L Y-^SWmffiEPiP* 5 * 
ih L&l^ <fc 5 tCNT 3 t PDYIiHV^t U 0m 

F 2 K»tt***©i«»-fc»i&i-5 C L Y £f?!ti-5 t 

[ 0 0 4 B*-«±*&:frifefcJ: 9 m 13©* 5 K*a*wir 
h 0m mm ®<D K# # *»t« J: o T E# £ *t S * |r| 

[0 0 4 7] &*5, »#*j5*0?J|*fKfc*SV*T, #**© 

m&KMfc-rz c l Yfi^jh-tir-r \zm$i^,&.<omv*fe 

ik-t Z t£V T t>$B#*j*# WtBTHt <fe 5 ^ » *|li£0<J© 
<fc 5 K C L Y fcffJh Ufc**ffilB*«*-fb©*-C»* t 

T»#**B$©'CLYfcffJt*-*"»6-K:ttU 
[0 0 4 8] &J&^T#fc^fra5H&ftB#Sft>i*'< 

<o js s ar »* < <> a a fcttie-e # ^ «t 5 fc 5. . 



(6) 

M*&fT W* -e©**«lBJk:St«-t-5J|8W tt C L Y 
[004 9] * fc, HJ£0iJ 1 fc 2U£0iJ 2 

If, ^©u-v^^asi^jrot^g-flEli C©«fc?ftfB 
^^BrtetJiCt), #^©Uv 5 ^.^^2 5RJ!l©^(C 
liSI iDOi5 "TIB t * So 

[0 0 5 0] GHK0J3) **He>ttA£«frtt 

io [0 0 5 1 ] ±^©Hl£tR|©^ft**|iaSr«^-Cflf^ 

£*b3*^«#f4> a 9 fc*-f **AMia*jB i o o 

0 , mmffi iailslB 1 0 0 2, *^|gititHl?g 100 
4', Si|/^/Ki;J?«)Si^/H 0 0 6, 9'oy9H 
£0g&l 0 0 8 At/HNSR l o l 0£-£A/-c«j&£;tx 

5. *^tf fsm^as i o o o r±, rom> ram^^t© 

5. **tf $R*Q.3£HI& 1 0 0 2 l±, ^n2/^^|5]SSl 
20 0 0 8 *>£>©;? d s/^Kg-cJ^TS^tfSSSr&LJlLTttl 

r©*^tfs«vamssi o o 2tt, 0a*.tf*tns 

•5. **IE1!iIe18S 1 0 0 4 f±. *S{B!l^ii)I5]SgSO ! 'r— 
^^lflie!l!)[a]KSr•&^T'^?l^$i^, «6/<*/n 0 0 6* 
*^SEtb-T5 e «MIh1K 10 1014, ±i&©#l2]?S»w^; 

[0052] roi^^fifewm^astuT, mio 

30 St^©/^— yf;V3ytTa- ^ (PC) TkXf-^sV-T 
tj ^ y ^- t^y-^y g-, ( E w s ): . • g| x 2 fc^i- 

[00531 01014, tt9S«^lfiS<0Sff 

i*»jaBi-cas»«. mi 3 , 1014m 13, i4i±^ 
^a-r;/^$7- x 15, 16. i7t4s:wi7-, 1 

<o 8, 19, 2 0f4!)l/-uyX % 2 2, 2 3, 2 4 14i£ 
A, 2 6l±g^wvX§r^i- 0 3tagi 0(4^^/WN7^ 

K?©7y/i i t7v^©^t*sitl-'5y i 

2t*»fe*5. • m^5iM<D9'^9x3^ y9 $ 

7-1 3f4,\)taSl 0^fe©efe3t*©5*>©*fe3tSr 

so SI*©^-('^d-i' S /^$ 7 -i 4Kl«toTRlt$^ m 



ftB! ¥11-184434 



11 

3tt»LTf4, ft^ttSglc«fc5ttS££BS<*fcft, AW 
^a^^-f^a^ ? ^^yXA2 5tCAlt-r5o 

i-3t^fife$h-5. ^J&Sfrfcftfi, ft****r.*>S 

[0 0 5 4] 0.1 1 (C^t^ytA^y^a-^ 12 

0 Of*. K 1 2 0 2<*MX.1tfr&U 12 0 4 
i . 1 2 0 6 t *&irZ> 0 

10 0 5 5] Hll 2 Ji^i - -^— 13d 0 

3 0 2rtl:, «fi^^S«l 3 0 4, Ay? 
74 M 306 a £r{i;L*:7-f r-XM' K1 3 0 6, 08§ 
S«1 30 8, » 1 , Sii 2©v--;v K« 1 3 1 0 , 13 

1 2, 2 0CD5M4SIMME1 3 14, 13 16. Xtf^ 
;^^!J77-yi3 18S:tt5. 2o©8M4£® 
^13 14, 1316M7-fM^ty7f-Xl3 

1 8 ts B %*^s« i 304i missel 3 0 8 b & 
[0056] m^^mm 1 3 o 4 2&rc> 

1 3 0 4 a, 1 304 b.©IWfciKiS&£:itAl.fc-. 
t><ox% :til:± HK'/K h]) ?7-m<om 

^i-|B»)[eI«§ 1 0 0 4. te-5^iirtv^P^T*^W$B 
1 0 0 2 Sr^^-TS r i: ^"Ct 5 0 fS&g^S 
«1 3 0 4»C»^$tt^^Ii]SStt, tt*****©*H"t 
ttHl&i $JX> gl2 (DW&Wm'&g.m. 1 3 081:^ 

[0 0 5 7] Ell 2f4^— v 5 -V©«^?r^i-t>(0-Cfc-5 
^tj, j£ift«^Stgl 3 0 4^l-E8SS«l 3 0 8*5 

W^Wi^tjboT, 391&KK:*3%Bftllllgfe 

li^S^StEl 3 0 4-efe5. fcSWi. *i£iSIS^S 
tSl 3 0 4£Sft£ 3 0 2t;@5E 

LT^ffl-r^.rit>t?#.5. sty* 1 ?* h*,<D 

m^it, &mn? u-ai 3 021*^ assists 

1 3 04i, /<y*?-f hi 3 0 6 a SM18;tfc7-<i h# 

-r k 1 3 0 6 1 «ra*&X/-c, ^as^ss s 

r£#-c£3„ mfc letter. HI 1 3 K^-f J: 5 jc, 
«A&a*£tE 1 3 0 4 fr'fcjfc^S 2tfc©iSSWfcK. 1 3 0 



(7) 

12 

4a, 1 3 04 b (D—jjK,. &m<»^mMti i Ws$.&1ritz. 
zKlM 5 Y'7—71 3 2 2K I Cf s'T'l 3 2 4 5rH^ 
IfcTC P (Tape Carrier Packag 
e) 1 3.2 OfcfiNJfcbT, m^aigffl<0-a5p P DT-fc5JS 

[0 0 5 8] *«WH±«B*lt«l::|R3es*u5t> 
■rffi-e*>3. Wxtf, *H?^tt±iEcD#«(D^ B /^v 

5. 

[0 0 5 9]/. 

[is £ o» iii j : «js ! w «t turf , smv£tijjtt& ni&m* 

<imo>&^t£&Z *?>&m X-&krr*g % it ft , 

[El 1 ] #*^©^i8^3£11fcfctt5«5#^:|Kf®£ 
[02] «^0«i^ifi©Xn y 

20 [in 3 ] *&wommm&ttm&m*mm<offlwisf& 

c9gB#0 o 

[0 4] 0 3.<D|a]?StOt!)f^Sr*-r^^ 5 v^0 o 

[0 5 ] *&w<pm<omMm%:*TmMi&*$iiB:<omw 

0S§cOg|5#0 o 

[0 6 ] 0 5©|Hl?gcotb# Sr^-t-^'< 5: V^0 O 
[0 7 ] ftHHftjftfttg** 

[0 8] 07»cJbMt5»tftKi!)«E^|slBS«>paBle!K 

0o.:. 

30 [09] *&w<Dm&mwzmi<^t£W, : Fm$s<o®,v&mo 

[010 ] *3BM©**3l11Sr»«l-L-fc«ril*rS%-r«-¥- ' 

[011] *?i?g©?K H B s sa^ttLfcifj*sr^-rsT- 
««©«tnS0. 

[01 2] ^^©^S^BSr^ttUfcfllfifeSr^i-m^ 

«i§©ifffl&0. •. 
. as©ia^0 o 

[^■i-COlftBJ] 
40 1, 5 1 •• 

2, 5 2 — LCD=>V|>u-7 

3, 5 3 - MM " ... 

4, 5 4 - KttW&gj&A 

5, 5 5 — ^3E«alett^ Kv-Y^ 

6, 5 6- — •IHMHBlBB»K9-</< 
5 7 - jfefi^lElSS 

7, 11 — 

8 - n^rAMflltt-S^jAtt. 

9, 10, 13- AND^- h 

so 1 2 - ft*fam'&m*j&&u 



*#B?)¥1 1-184434 



(8) 



13 

FRM - &&Htttt# 

LP - f-?7yfflf 

CLXI, CLX - x-*fK£/B* b y9 

CLYI, CLY - j££fg-§-*Ei£ffl 9 b s' * 

Datal, Data ••• ^xtftt — 9 

CNT1~CNT3, PDY, VCT-gB#*7 



/4 

R V 1 - 

R, R 1 , R2, R3a, R3b, 
S 2 a , S 2 b • • j/^- 
Ql ••• /^-YjK— 7 • h7y^^ 
OPl~OP4 •• ^T^T" 
V0-V5 - ftg&&BbmJ£ 



R4, R5 



[mi] 



14] 



1 


) 


A 















tl 

4 



X2 




nx 


-— 1»H ( 


i *<*■■, 




. 4ffH , 




r 


•— 1 ffB L 




, SfrB 


, 4<tB 


l 








if n i 


i 


■ i 


F 






clxi jmnniumnnnnnn 


uimramnna 


UlAIUUIflllM 


innnniinnnnn 
— i i 


Hiniuumn 
— i i 


innnnAnniuui 
— i 


am 

cu juuuuuuuiiuuin 

am 


umMJiniuum 
- 1 


1 1 


uuin 


mnn 


mm 


mnn 




- 1 


H 




Data 


— i 


— i 




Tl 


rn 



[02 ] 




(9) 



[13] 



FRM, LP 
CLXI 

Datal 





—> 




CHTl 














CHT2 























iws] [mil] 



11 12 




nm ¥11 -184434 



(10) 



[07] 




-200 



-400 



320 

51 : LCD;1*> 



640 



[08] 




»V0 



>V1 

>V2 



> V3 
»V4 



»V5 



[09] 



9 a y 



7^ 

iooe 



r 37 " 
lOOO 



ioio 



IO02 



DATA | 



CLK " 



I004 



I006 



:ftH?l¥ 11-184434 




ft flf]¥ 11-184434 



7ny h*<— i?4)jR£ 



(12) 



(51) Int. CI. 6 IKSIJIB-& FI 

G 0 9 G 3/20 6 8 0 G 0 9 G 3/20 6 8 0 S 



[gsfxB] ¥fi!cl 5^6£ 1 3 0 (2 0 0 3. 6. 1 3) 

&m ¥ 1 1-1 8 4 4 3 4 
[<&gfl0] ¥J&1 1<¥7£ 9 0 (1 9 9 9. 7. 9) 

i*zm%-m 'AWGVHitn-i- 1 - 1 8 4 5 
immm^) #s¥9-3 5 10 2 4 



G09G 


3/36 






G02F 


1/13 


505 






1/133 


505 




G09G 


3/20 


611 








621 








680 




[F I ] 








G09G 


3/36 






G02F 


1/13 


505 






1/133 


505 




G09G 


3/20 


611 


A 






621 


E 






680 


S 



Iiiffl0] W-f&l 5^-2M 5 0 (2 00 3. 2. 5) 

wwmiE 1 ] 
[*tiE*r«»g£i mum 

[#Jg£*tIE2] 

MKEfcHMlB^] #!*l?i#©$Sffl 



[lt*3S4] lt*:«3<D^S^eT-fc<5T, 
/VfcttBUfa®^. h y.y>^.«J=JKj«&*vW*aiJSrJ» 

to£g^t©&«&tf*^ L&vMfe©£gi$©tett£ 

IWSEStMB&i oooi 
[»3E*«S1-'*JE 

[oooi] 

. .[#iKffljE 4 l| ^ ^ rt ■ 



ftffl ¥11-1 84434 



/ 

[*tIE*l#JSg£J 0 0 0 6 
[*jE#8:] £3! 

[ o o o 6 j m^ft^&£.*wm<o?i<D±.*frtm 

5. av^TLCDaVho-— 7tt»^**ft!lWft*PD 
Sr "H" ^/ufcUTT¥#fc#***»fci-3. PD 
# "L" W</KD^£i;:fi 1/4 0 OTa-Tn-^i 

tt£»*fci/2 0 0fa-r>ft'4St5:ttJ:t)± 
i 44. l/2 0 0f a -7^O«)!)# 
y * C L Y <Ojnj«lfr 2 V #;LT 1 7 I/- M.mWPi 

Ort»IBIKSia*»fe*0*fr<5i:, PDSr "H" l^/WC-f- 

0 igi KteaH-s "L° W^fcHJe**!,, 
■tOfe*. Y Y?4*<0»2 0 1#@~4 0 0#gOttJ^3 

5] " - 

[ffljEttft&rg] 0 00 8 

[*t3E#ifcr ass- 

[0008] mw-r h y V * *;fr*©8E**jS/'« 

ffi»J*:/n 5 4©rt»|III&^*3B8&>BV'>-Ctft91 

[#*MIjE6] 
[4tiE*Hfett9(4] H»P* 
I*iE»*i*B'*] 0 0 17 

[*gErt;g] 

[0017] 

[#M**IIE7] 



(2) 

[#]E^*«9i«'] mmm 
[*tjE*r*3se*] 0019 

[MiE^fe] 
[*SE(*J^] 

[0 0 19] *«WJw|E«i<7?^S^ett, ±E<0 

-r 5 a^-r- * © urn & it $ * 5 #a t ^ & - 1 

[ ¥841X8] 

[*fE*f-St*S£] nm- 
[«IE^«giB] 0 0 2 1 
20 [ffiE;fr$£] 
[*fEl*J#] 

[ 0 0 2 1 ] £fc, *X«&^OttA£tfftt. ±|EO 

MM\Z- <fc o T E# $ fT^(6] T-fc -o T , ■£.mz.&7F-t 
h—Uftoymz&Trr? ZWrk t **iR*«©** 

[4tjE«t*q|g«] 00 2 3 

[ME^fe] 

[fcHErtSg] 

[0023]ffe, *^K(c:|E«<D?SSii««. ±fS© 

^^(DB^gSO^aB^WEPJDlgjESr (Si? 0 V IcSt iitf 
I*tt*KE'i 0] 
IttE*f*«B^] 00 2 4 

[0024] ijMfrr h y s/ ^ ^**o»frtt*3e«at 
50 *»««ESrPpj!ipi-a*r»fc-t©-tT**«**iBtei-5 



11-184434 



3 

Z. fc#-eS4#, TFT^M I Mt£if<DTif¥^ 7 • V 
M ^^^*S;o»frf4*aiRO»!Wt±lB*»©«ffiS: 

'u<Dmm\z*7m,m*9z&Ay-?te<&m*hz» ov 



4 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



LJ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _______ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




